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(57) Abstract 



A vent disc (10) for a con- 
tainer is provided. Hie vent disc 
has a concavely curved domed (12) 
central panel with a plurality of per- 
forations (18) extending therethrough 
along radii that form the concave cur- 
vature of the domed central panel. 
Hie domed central panel can have a 
plurality of upwardly extending de- 
pressions (20) therein that leave resid- 
ual central panel above the depres- 
sions. The depressions have center 
lines that are coincident with radii 
that form the concave curvature of the 
domed central panel material. Meth- 
ods and apparatus are also provided 
for forming the vent disc with the per- 
forations and depressions therein. 
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VENT DISC FOR BABY BOTTLE AND 
METHOD AND APPARATUS FOR MANUFACTURE THEREOF 

BACKGROUND OF THE INVENTION 
5 1. Field Of The Invention 

The present invention relates to vent discs that alleviate the vacuum 
created in containers, such as infant feeding bottles, during feeding. The 
present invention also relates to methods and apparatus for manufacturing 
the vent discs. 

10 

2. Description Of Related Art 

Baby feeding bottles having venting means designed to allow air to 
flow into the bottle to alleviate the vacuum created in the bottle during 
feeding are known. Among these, bottles having bottom-mounted 
15 perforated elastomeric diaphragms, or vent discs, have proven to be 
effective at alleviating the vacuum, while preventing leakage. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an improved vent 
20 disc that alleviates the vacuum pressure created in an infant feeding bottle 
during feeding. 

It is another object of the present invention to provide an improved 
vent disc that does not leak when a liquid is in contact with the vent disc. 

It is yet another object of the present invention to provide methods 
25 for making an improved vent disc. 

It is still another object of the present invention to provide apparatus 
for making an improved vent disc. 

The above objects of the invention are provided by, and the present 
invention includes, a vent disc with an upwardly concavely curved domed 
30 portion having a plurality of perforations extending therethrough, the 
perforations extending along radii that form the concave curvature of the 
domed portion. The vent disc can have a plurality of upwardly extending 
depressions therein, a plurality of residuals of a central panel with each 
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residual above a separate one of each of the plurality of depressions, and 
a plurality of the perforations extending through the residuals. The 
depressions have center lines that are coincident with radii of curvature 
that form the concave curvature of the domed portion, and the perforations 
5 extend along the center lines of the depressions. 

The present invention also includes a method of forming a plurality 
of perforations in an upwardly concavely curved domed portion of a vent 
disc. The method comprises forming the plurality of perforations along 
radii that form the concave curvature of the domed portion. 

10 The present invention further includes a method of forming a 

plurality of perforations in the vent disc, by forming a plurality of upwardly 
extending depressions in the undersurface of the domed portion while 
leaving a residual of domed portion above each depression. The 
depressions are formed on centerlines coincident with radii that form the 

15 concave curvature of the domed portion, and form a plurality of 

perforations through the residuals. The perforations are formed along the 
centerlines of the depressions. 

The present invention also includes apparatus for forming a plurality 
of perforations in a vent disc. The apparatus comprises a plurality of 

20 elongated means for piercing the domed portion of the vent disc to form 
the perforations, each of the plurality of elongated piercing means having a 
longitudinal central axis, means for mounting the plurality of elongated 
piercing means so that their central axes are coincident with the radii of 
curvature that form the domed portion of the vent disc, means for holding 

25 said vent disc and for supporting the domed portion, and means for driving 
the piercing means along the radii of curvature and through the domed 
portion of the vent disc to form the perforations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Figure 1 is a top view of the improved vent disc of the present 

invention; 

Figure 2 is a side view, with portions in vertical section, showing the 

2 
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vent disc of Figure 1; 

Figure 2A is an enlarged view, with portions broken away, of the 
encircled portion of the vent disc of Figure 2; 

Figure 2B is an enlarged view, with portions broken away, 
5 taken along line 2B-2B of Figure 2A; 

Figure 3 is a front view of a piercing element for forming slits in a 
vent disc; 

Figure 3A is a side view of the piercing element of Figure 3; 
Figure 3B is a top view of the piercing element of Figure 3; 
10 Figure 3C is a front view, with portions broken away, of an 

alternative embodiment of the blade of the piercing element of Figure 3; 
Figure 3D is a top view of the piercing blade of Figure 3C; 
Figure 3E is a side view of the piercing blade of Figure 3C; 
Figure 4 is a front view, with portions broken away, of a preferred 
1 5 piercing die assembly of the present invention, for forming perforations in 
the vent disc of Figure 1 ; 

Figures 5 through 7A, in combination, show an alternative piercing 
die assembly of the present invention; 

Figure 5 is a top view of a cavity plate of the alternative die piercing 
20 assembly; 

Figure 5A is a vertical sectional view taken along line 5A-5A of the 
cavity plate of Figure 4; 

Figure 6 is a top view of the stripper plate of the alternative die 
piercing assembly; 

25 Figure 7 is a top view of the punch retainer plate of the alternative 

die piercing assembly; 

Figure 7A is a vertical section view taken along line 7A-7A through 
the punch retainer plate of Figure 7; 

Figure 8 is a top view of the punch mounting plate of the alternative 
30 die piercing assembly; 

Figure 8A is a vertical section view taken along line 8A-8A through 
the punch mounting plate of Figure 8; 

3 
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Figure 9 is an enlarged schematic vertical sectional view, with 
portions broken away, of a portion of the central panel of the vent disc of 
Figure 1 ; and 

Figure 10 is an enlarged schematic vertical sectional view, with 
5 portions broken away, of a portion of the central panel of a vent disc that is 
not perforated in accordance with a die piercing assembly of the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

10 Referring to the Figures and, in particular, Figures 1 and 2, there is 

shown a preferred vent disc of the present invention, generally referred to 
by reference numeral 10. Vent disc 10 has a curved domed central panel 
12, a rim 14, and a plurality of peripheral tabs 16, preferably three. The 
central panel 12 is concavely curved in the direction from where liquid is 

15 emitted, namely the upward direction. The plurality of tabs 16 are 
preferably integral to central panel 12, and are adapted to lock and 
hermetically seal vent disc 10 into a corresponding number of slots, 
preferably three (not shown) in the periphery of an end cap of an infant 
feeding bottle (not shown). 

20 Central panel 12 of vent disc 10 has a plurality of resealable 

apertures or perforations, preferably elongated slits 1 8, therethrough. Slits 
18 preferably extend along radii that form the concave curvature of central 
panel 12. Slits 18 permit air to flow through them and into the feeding 
bottle when a partial vacuum is created therein during feeding. 

25 As shown in Figure 2A, under and aligned with each slit there is a 

pocket or depression 20 formed into the undersurface of central panel 12. 
Depression 20 is preferably dish-shaped, recessed, upwardly concave, and 
circular or hemispherical in shape. Preferably, vent disc 10 is made of a 
slightly opaque, mostly transparent elastomeric material. If transparent, 

30 each depression 20 is shown in Figure 1 as an uninterrupted solid circular 
line. Depressions 20 have centerlines that are coincident with radii of 
curvature that form the concave curvature of central panel 12. Thus, slits 
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1 8 extend along and are coincident with the centerlines of depressions 20. 

Depressions 20 and slits 18 can be arranged in any suitable desired 
pattern. As few as two depressions to as many depressions as reasonably 
may be permitted in the available surface area of vent disc 10 can be used. 
5 In a preferred embodiment, the number of slits 18 is between about 35 to 
60. 

As shown in Figure 1 , slits 18 preferably are arranged in a starburst 
pattern having a series of 12 radial extensions equally circumferentially 
angularly spaced 30° from each other and each having three or four 

10 equally radially spaced individual slits 18 and underlying depressions 20. It 
has been found that this arrangement of slits 18 provides optimal airflow. 
In this pattern, preferably there are about 48 slits. For this number of slits 
18, the preferred range of slit width is from about 0.040 to about 0.080 
inches, more preferably from about 0.058 to about 0.062 inches. The most 

15 preferred slit width is about 0.060 inches. If the width of slits 1 8 is 

increased, preferably the number of total slits is decreased. Conversely, if 
the width of individual slits 18 is decreased, the number of slits is increased 
to maintain optimum functioning. 

With reference to Figure 2A, the thickness u a M of central panel 12 of 

20 vent disc 10 should range from about 0.030 inches to about 0.100 inches, 
with a more preferred range of about 0.050 to about 0.060 inches. In a 
most preferred embodiment, the thickness of central panel 12 is about 
0.055 inches.. Depressions 20 most preferably are about 0.025 inches 
deep or thick. Therefore, the thickness M b" of the remainder or residual 24 

25 of central panel 12 of vent disc 10 above depression 20 most preferably is 
about 0.030 inches. Residual 24 is preferably about 0.010 inches to about 
0.090 inches thick, more preferably about 0.025 inches to about 0.035 
inches thick. Preferably, the arcuate inner portions of depressions 20 are 
formed by a radius of curvature R of 0.030 inches, and their side walls 22 

30 are disposed at an angle "c" of 60°. Depressions 20 can be, among other 
shapes, conical or cylindrical, and they can have a flat top portion. After 
residual 24 is pierced to provide slit 18, and the piercing element is 
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removed, slit 18 closes itself so that there is no leakage of water or fluid. 
Material is not removed from the area of residual 24 during the piercing 
process. 

Vent disc 10 can be made of any suitable polymeric or thermoset 
5 material, such as thermoplastics, elastomers, thermoset rubbers, silicones, 
and the like. Combinations of these materials may also be used. The 
material of vent disc 10 can have a hardness of from about 40 to about 80 
durometers. Preferably its hardness is about 60 durometers. Preferably, 
vent disc 10 is made of thermoset rubber, most preferably a silicone. The 

10 rubber must be virtually 100% cured. Curing affects the necessary venting 
characteristics of the slots. If the thermoset rubber is virtually 1 00% cured, 
the cut or pierced slit 18 in the residual of central panel 12 above each 
depression 20 will stick together and may reseal as vent disc 10 is heated. 
Several methods may be employed for forming vent discs 10 of the 

15 present invention. The methods include conventional molding and liquid 
injection molding techniques. 

In conventional molding, molding is preferably done through a 
heating and compression process. A blank (slug) of silicone or other 
material is placed in the cavity of the compression mold, and heat is 

20 applied to the mold as it closes on the slug of material. The slug of 

material takes on the shape of the cavity, which in this case is that of vent 
disc 10. The silicone or other material of vent disc 10 is given sufficient 
time to cure or set. After curing, the cavity is opened and a molded vent 
disc 10 having tabs 16 and depressions 20 extending into the undersurface 

25 of central panel 12 is removed from the mold. The molded vent disc 1 0 
preferably does not have slits. Excess edge trim and/or flashing that is 
generated during the molding process is removed from molded vent disc 
10. 

Liquid injection molding (LIM) is the preferred process for forming 
30 vent disc 10. In LIM, the silicone or other material is injected in a molten 
state under pressure through an injection nozzle into an injection mold. 
The LIM process is a continuous process. The advantages of using the 

6 
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LIM process are reduced cycle times, virtually instantaneous curing of the 
rubber, high purity, high consistency, and high quality imbued in the 
fabricated parts. LIM parts can be used immediately once they are taken 
out of the mold. Moreover, the LIM process reduces the amount of waste 
5 generated by the molding process. In the LIM process, there is no excess 
trim or flash. Using a LIM process, vent disc 10 having tabs 16 and 
depressions 20, is formed in the injection mold. 

Preferably, the molding process does not form perforations or slits 
18 in central panel 12. Preferably, piercing of molded vent disc 10 is 

10 performed in a separate operation. Thus, molded vent disc 10 is 
transferred to a piercing die assembly in which slits 18 are cut through 
residual 24 of the vent disc. 

Figures 3 through 3B show structure for piercing domed central 
panel 12 to form perforations or slits 18 therein. These Figures show a 

15 piercing element 30 having a base 32, a shaft 33, and a rectangular 

piercing blade 34 having angled surfaces 36 that form a sharp elongated 
cutting or piercing edge 38. Blade 34 preferably has either a knife-like or 
an arrow shaped edge as shown in Figure 3A. However, pin-type piercing 
elements may also be used. T he preferred blade 34 is approximately 



20 0.060 inches long. That is, its vertical height is about 0.060 inches. 

Figures 3C through 3E show an alternative embodiment of a cutting 
blade of a piercing element 30. More particularly, these Figures show a 
cylindrical blade 34' having angled surfaces 36' that form cutting or piercing 
edge 38'. The angled surface 36 is preferably arcuate. 

25 Figure 4 shows a preferred embodiment of a piercing die assembly 

of the present invention, 50, for piercing and forming slits 18 in central 
panel 12 of vent disc 10. More particularly, Figure 4 shows that die 
assembly 50 is comprised of a lower, vertically reciprocal mandrel 52, a 
fixed core or piercing die 54, a vertically movable backstop 56, and a 



30 | pluralityjrfjDie^^ Mandrel 52 and piercing die 54 are 

preferred structures for mounting piercing elements 30 so that their central 
axes coincide with radii of curvature that form domed central panel 12 of 



7 
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vent disc 10. Thus, mandrel 52 has an arcuate upper surface 58 formed 
by a radius of curvature that corresponds to that of central panel 12 of vent 
disc 10. Piercing elements 30 are mounted, preferably rest, on upper 
surface 58 of mandrel 52. The upper portion of each shaft 33 is disposed 
5 in a slot 60 extending vertically through piercing die 54 preferably so that 
edges 38 of blades 34 reside just below upper surface 62 of piercing die 
54. Compression or coil springs 63 are concentrically axially mounted on 
shafts 33 of piercing elements 30, between undersurface 64 of piercing die 
54 and bases 32 of piercing elements 30. Upper and lower surfaces 62, 

10 64 of piercing elements 30 and lower surface 66 of backstop 56 are 
arcuate and their respective radii of curvature, i.e. their curvatures, 
correspond to that of upper surface 58 of mandrel 52. Lower surface 66 of 
backstop 56 has a plurality of upwardly extending grooves or reliefs 68 
formed therein for accepting override of the free ends, i.e., the blades, of 

IS piercing elements 30. Piercing die 54 is preferably made of hardened 

steel. Backstop 56 is preferably made of nylon to protect blades 34, 34' of 
piercing elements 30, 30'. Nylon would break before blades 34, 34* of any 
piercing elements 30, 30' would break. 

In operation, central panel 12 of vent disc 10 is placed on piercing 

20 die 54 and held between it and backstop 56. Mandrel 52 is driven vertically 
upward by suitable conventional structure (not shown) thereby driving 
piercing elements 30 through slots 60 (one shown without a piercing 
element therein), through depressions 20 and through residual 24 of 
central panel 12 to form slits 18 fully through residual 24. Piercing 

25 elements 30 are driven along radii of curvature that form central panel 12 
of vent disc 10. Blades 34 are driven completely through central panel 12 
and into reliefs 68 of backstop 56. During the upward movement of 
mandrel 52, springs 63 are compressed. Once slits 18 are formed, 
mandrel 52 is retracted downward, springs 68 uncoil, and biased piercing 

30 elements 30 are withdrawn downward with mandrel 52. 

Due to the corresponding arcuate shapes of upper surface 58 of 
mandrel 52, upper surface 62 of piercing die 54, and central panel 12 of 

8 
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vent disc 10, and that all piercing elements rest on upper surface 58 in die 
assembly 50, all piercing is effected in directions perpendicular to the 
particular surface portion of domed central panel 12 being or to be pierced. 
Since each slit 18 is perpendicular to the surface of central panel 12 that is 
5 being slit, the height of most slits through residual 24 is shorter than if slits 
were in a direction non-perpendicular to the surface being slit. 

Figures 5 through 8A show an alternative embodiment of the 
piercing die assembly of the present invention for forming slits 18 in vent 
discs 10. More particularly, Figures 5 and 5A show a cavity plate 80 of the 

10 die assembly, here generally referred to by reference numeral 500, 

preferably fixed and having dual out cavities 82 whose geometrical outline 
corresponds to that of vent disc 10. Cavities 82 have a fiat bottom surface 
84. Communicating with bottom surface 84 is a plurality of vacuum 
channels 86 that are arranged in the starburst pattern of vent disc 10 and 

15 are connected through a pipe 88 to means for pulling a vacuum (not 
shown). 

Figure 6 shows a stripper plate 90 having slots 92 extending 
vertically therethrough. Slots 92 are arranged in the starburst pattern of 
slits 18 of vent disc 10. Stripper plate 90 is vertically aligned with and 

20 vertically reciprocally mounted on top of cavity plate 80. 

Figures 7 and 7A show a retainer plate 100 having a top surface 
102 with cylindrical cut out 104 formed vertically therein and having a 
bottom surface 106 that communicates with a plurality of slots 108 
arranged in the starburst pattern of slits 18 of vent disc 10. Retainer plate 

25 100 is vertically aligned with and vertically reciprocally mounted on top of 
stripper plate 90. 

Figures 8 and 8A show a piercing element or punch mounting plate 
120 having a vertically depending cylindrical plate portion 122, and a 
plurality of piercing element or punch mounting holes 124 arranged in the 
30 starburst pattern of slits 1 8 of vent disc 1 0. Holes 1 24 extend vertically 
through plate 120 and plate portion 122, and have a radially inwardly 
extending annular seat 126 for seating and supporting the bases 32 of 
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inverted piercing elements 30 thereon. Holes 124 are dimensioned to 
frictionally hold, preferably tightly, and prevent piercing elements 30 from 
moving axially therein. Punch mounting plate 120 is vertically aligned with 
and vertically reciprocally spring mounted on top of punch retainer plate 
5 1 00. A coil or other suitable spring (not shown) is concentrically mounted 
axially on the vertical shafts (not shown) reciprocally connecting punch 
mounting plate 120 and punch retainer plate 100. Thus, these plates 
function and often move together. 

Die piercing assembly 500 operates as follows. An unpierced vent 

10 disc 10 is rircumferentially aligned with and placed right-side-up in cavity 
82 of cavity plate 80, and a vacuum is pulled through vacuum channels 86. 
The vacuum draws or pulls central panel 12 from its domed shape to a flat 
disposition against cavity bottom surface 84. Stripper plate 90 is then 
lowered onto cavity plate 80 and onto flattened vent disc 10 in cavity 82. 

15 Stripper plate contacts vent disc 10 and assists to maintain its central 
panel 12 flat against cavity bottom surface 84. Punch mounting plate 120 
with piercing elements 30 mounted invertedly in mounting holes 124, is 
brought vertically down onto stripper plate 90 thereby moving shafts 33 of 
piercing elements 30 in and through respective aligned retainer plate slots 

20 108 and stripper plate slots 92. Punch mounting plate 120 is moved 
further downward so that blades 34 of piercing elements 30 pierce or slit 
completely through residual 24 of central panel 12, and the tips of blades 
34 override and enter aligned vacuum channels 86 of underlying cavity 
plate 80. Thus, in piercing die assembly 500, central panel 12 is flat when 

25 it is pierced by piercing elements 30 that are mounted axially, and vertical 
and parallel to each other in punch mounting plate 120. 

When piercing is completed and slits 18 are formed, punch 
mounting plate 120 is raised vertically until piercing elements 30 are fully 
removed from retainer plate slots 108. While it is being raised, the coil 

30 spring (not shown) positioned vertically between punch mounting plate 120 
and stripper plate 90 biases and maintains stripper plate down against 
pierced vent disc 10. Thus, stripper plate 90 retains the vent disc 10 in 
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place while blades 34 of piercing elements 30 are removed or stripped 
from slits 18. Once vent disc 10 is stripped from piercing element blades 
34, retainer plate 100 and punch mounting plate 120 are together raised to 
free pierced vent disc 10 for removal from cavity plate 80. Once central 
5 panel 12 is free of retainer plate 100 or removed from cavity plate 80, it 
returns to its domed disposition. Thus, alternative die assembly 500 forms 
vertical parallel slits 18 with vertically disposed parallel piercing elements, 
while central panel 12 is flat. As in the case of piercing die assembly 50, 
piercing of vent disc 30 is effected in a direction perpendicular to the 

10 surface of central panel 12 being pierced. Once central panel 12 returns to 
its domed disposition, substantially all of slits 18 are at and angle to the 
vertical, as they would be formed with piercing die assembly 50. 

Of the preferred apparatus of the present invention, die piercing 
assembly 50 is preferred because it has less parts and is more simple in 

IS design and operation. However, die assembly 500 may be preferred for 
certain applications, for example, if the juxtaposed surfaces of slit 18 tend 
to stick to cutting blade surfaces 36 of piercing element 30 and prevent 
clean and easy stripping of the blades from the vent discs. For those 
applications, die assembly 500 may be preferred because it employs 

20 stripper plate 90 that holds vent discs 10 in place while blades 34 are 
removed from the vent discs. 

As shown in Figure 9, in accordance with the invention, each die 
piercing assembly 50, 500 operates to effec^jaerforato 
disc 10 in a direction perpendicular to the surface to be pierced. Each 

25 piercing assembly 50, 500 forms a substantial number of slits 1 8 that are 
disposed at an angle to the longitudinal axis or center line CL of vent disc 
10. Of course, slits 1 8 formed in the central portion of the dome will be 
close to perpendicular or perpendicular to central panel 12 and close to 
parallel or parallel to center line CL. Slits 18 formed increasingly further 

30 out on the radii of the starburst pattern of slits 98 will be at increasingly 
greater angles relative to center line CL. 

Figure 10 shows a vent disc 190 having slits 199 formed on lines on 

11 
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or parallel to center line CL. Therefore, most of slits 199 are formed in a 
direction that is at an angle to the surface to be pierced. 

Domed vent discs 10 of the present invention having slits 18 formed 
perpendicular to the surface being pierced in accordance with the method 
5 and apparatus of the invention (as in Figure 9) are believed to vent air and 
Jiqyjgjjnpre effectively than domed vent discs whose slits are formed at an 
angle to the surface being pierced (as in Figure 10). The former slits 18 
have a shorter height or depth. Therefore, there is a shorter distance for 
the air or liquid being vented to pass through the slit and the central panel. 

10 Also, there is less contact area between juxtaposed surfaces of these slits 
18. Consequently, slits 18 open and close more easily. Further, less slit 
surface contact area may reduce sticking of slit surfaces to blades 34 of 
piercing elements 30. 

Two preferred piercing die assemblies 50, 500 are disclosed. Each 

15 piercing assembly 50, 500 operate differently. However, each effects the 
preferred method of piercing a vent disc, i.e., in a direction perpendicular to 
the surface to be pierced. In addition, in the preferred embodiments of the 
assemblies, the piercing elements are spring loaded. 

Having thus described the vent disc, methods and apparatus of the 

20 present invention with particular reference to preferred embodiments 

thereof, it will be apparent that various changes and modifications may be 
made therein without departing from the spirit and scope of the invention 
as defined in the appended claims. 



12 
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WHAT IS CLAIMED IS: 

1 . A vent disc for a drinking container, which comprises: 

a curved domed portion, said domed portion having a 
plurality of perforations extending therethrough, said plurality of 
perforations extending along radii that form the curvature of said 
domed portion, wherein said plurality of perforations have at least 
two different diameters through said domed portion. 

2. A vent disc for a drinking container, which comprises: 

a concavely curved domed central panel having a plurality of 
upwardly extending depressions therein; 
15 

a plurality of residuals of said central panel above said 
plurality of depressions; and 

a plurality of perforations extending through said plurality of 
20 residuals, 

wherein said plurality of depressions have center lines that 
are coincident with radii of curvature that form the concave 
curvature of said domed central panel, and 

25 

wherein said plurality of perforations extend along said center 
lines of said plurality of depressions. 

3. The vent disc of claim 2, wherein the vent disc is made of a 
30 polymeric or thermoset material. 
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4. 



The vent disc of claim 3, wherein the material is selected 
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from the group consisting essentially of a thermoplastic, elastomer, 
thermoset rubber, silicone and combinations thereof. 

5. The vent disc of claim 2, wherein the vent disc has a 
5 hardness about 60 durometers. 

6. The vent disc of claim 2, wherein said central panel has a 
thickness about 0.03 inches to about 0.10 inches. 

10 7. The vent disc of claim 6, wherein said central panel has a 

thickness about 0.050 to about 0.060 inches. 

8. The vent disc of claim 2, wherein a majority of said plurality of 
depressions each has a diameter of about 0.060 inches. 

15 

9. The vent disc of claim 2, wherein said plurality of depressions 
has a shape selected from the group consisting essentially of conical and 
cylindrical shapes. 

20 1 0. The vent disc of claim 2, wherein a majority of each of said 

plurality of residuals has a thickness about 0.010 to about 0.090 inches. 

1 1 . The vent disc of claim 1 0, wherein each of said majority of 
said plurality of residuals has a thickness is about 0.030 inches. 

25 

12. The vent disc of claim 2, wherein said plurality of 
perforations have a width about 0.040 to about 0.080 inches. 

13. The vent disc of claim 12, wherein said width of said plurality 
30 of perforations is about 0.060 inches. 

14. A method of forming a plurality of perforations in a concavely 
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curved domed portion of a vent disc, which comprises: 

forming the plurality of perforations along radii that form the 
concave curvature of the domed portion. 

15. The method of claim 14, wherein the method includes 
forming a plurality of upwardly extending depressions in the undersurface 
of the domed portion, said depressions having centerlines that are 
coincident with radii of curvature that form the concave curvature of the 
domed portion. 

16. A method of forming a plurality of perforations in a concavely 
curved domed portion of a vent disc, which comprises: 

forming a plurality of upwardly extending depressions in the 
undersurface of the domed portion while leaving a residual of 
domed portion above the depressions, said depressions being 
formed on centerlines coincident with radii that form the concave 
curvature of the domed portion; and 

forming a plurality of perforations through said residual, said 
perforations being formed along said centerlines of said plurality of 
depressions. 

17. Apparatus for forming a plurality of perforations in a 
concavely curved domed portion of a vent disc, which comprises: 

a plurality of elongated means for piercing the domed portion 
of the vent disc to form the plurality of perforations, each of said 
plurality of piercing means having a longitudinal central axis; 

means for mounting said plurality of piercing means so that 

15 
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their central axes are coincident with the radii of curvature that form 
the domed portion of the vent disc; 



5 



means for holding the domed portion; and 

means for driving said piercing means along said radii of 
curvature and through the domed portion of the vent disc to form the 
plurality of perforations. 
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